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(57) Abstract: A compression ratio variable device of an internal combustion engine, comprising a piston inner part (5a), a piston 
outer part (5b) fitted to the outer periphery thereof slidably only in the axial direction and movable between a low compression ratio 
position (L) and a high compression ratio position (H), raising members (14) rotatable around the axes of the piston inner and outer 
parts (5a) and (5b) between a non-raised position (A) and a raised position (B), actuators (20) connected to the raising members (14) 
to rotate the members to the non-raised position (A) and the raised position (B), wherein a piston outer part high compression ratio 
position locking means (30b) operated when the piston outer part (5b) reaches the high compression ratio position (H) to prevent the 
axial relative movement of the piston inner part (5a) to the piston outer part (5b) is installed between the piston inner and outer parts 
(5a) and (5b), whereby the piston outer part can be easily and accurately operated to the low compression ratio position and the high 
compression ratio position without being rotated. 
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mi lC\Z^T<ko\Z, MUtfmil 4©#A1 6itfXb>T^^5b©^7A 
1 7 t\3MWz5fm.<Dmmi 6 b, 1 7 bSiiMfr&i** (H11C# 

rb) , tf^ h >t^ 5 b &n&m}£imH\zmfr?% z t*tr#s 0 

*fe±IB©«k'5fctr^ h>T#* 5 b^EE-m^SHCTJ^-r-gxh, tfX h 
25 >T#^ 5 b (Dm 2 &±ffi 3 1b jWiL W V- 3 2 <£>fg 2 T— A 3 2b \Ztttf]-? 
Ztcib, I27-A3 2b«iffit!7h>3 8 Offlffi^^feoT^2^jJb^3 1 
btMLT (138, 09) , tfXhX^S aWXh>7^5 b<E>*fi 
^iRKDffi^Wj&aihTSo t»T, S^*fcJ:0fcfXh>T^^5b^ 
<£JEE«SJt^:SL^e>ieiJE«iJtfi«H^l&$i§:^t^, fSLHfTOU 4GDj^±tf 
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®MB^<Dim}mn&$>*DX, fc!Xh>7^#5b^, XWAU>^1 8<Dt! 
2 T-A 3 2 b^^.§ C^{C<fci3, EX h >7^ 5 b <Mffi8tJt&8H^ £ 

T<5I^, tfX hW>t5 a&t£tfX hyrV? 5 bcP^MlCTB^^tlTSVi 
10 lC»g^#'arT£X:7^K>#l 1 a&r£X7^K>??tl lbfciD, HX 

TV? 5 b <£>]1»§m£j«^4 a O^tefcf/ftSiirT, fcTX h >T ^9 5 b 0 

15 4a^^t«s^^*i^«, m#Ai 6m$m2%&i 7 <Dm*izmmrr% 
w?mm i 6b, 1 7 bK:Sitfcffrrr£(DT, ^iaoiBfMi4 

tiizvv?z>n<Dmfc&>&^£."&?, &tc.m 1 msM2 5 fc#^<D^#*#&bT 

20 V>. 

U^ah>7^5 bO<gJEE^ifc&eL3SttmBE^it^:SHMT^lj!l», 

hx h > 5 <D'&mi*¥, \d^h>^>^-ms-r^7^5 a, 5bt, -ene>£$i:# 

T^^o-X-^ 2 0 fcmiitf »t 1 4 £, #fc#^_L^«AS:^JitmeB 
25 f 0 lTI3m$^^t©m*^^n^D^cli:^«9, 7^?aI-^2 0 

^Cl^T, ±m^fmtS<Dot>, t!Xb>U>^l 0 a~l 0 cSl^>U>^ 
#T2 a^TOl©^®^, EX h>7^ 5 b<Z)«fe^dW^mKJT^^). 
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T«±iBPW!^»s3aE«n?* t) . mmnmmmrefctt h yrv* 5 b ©« 

5 Sfc&T ^a.X-* 2 0 B 1 tftJE^2 5 ©iftJEETftm&bTtt±tfBW 1 
T\ m©7^faX-^2 0K^£JftJEES2 ^-©#l/&©fflilt 

io fb&B5;ifc)&*-c€r*. 

£fcfc! X hW>t5a fc«d£$n*l&lh Wt- 3 2 1 2 T 

-A3 2 a, 3 2biflttb>7V*1ffimifflmm±m&3 0 a$:tft?Xh> 

r»>^iSffi»Jtfi««±^S!3 o bv&ms&tttu&w, m%±^3 o a, 

3 0b <Dmf&<Dffimfc*m% £ <h/&*T£5o £ £ fcWfillk#J§fc 3 0 a , 30btt 

£ s fc^fcrab^g: 3 9 a. mi msm 2 t-a 32a, 32b &^n-e*n*ra 

fSfjslfrfcEte 3 4 RtflftJEEfc! X h > 3 8 ©T?, iftJEElf X h > 3 8 fcftjffi 
*fc»lRr«B2tftJEE^2 5,3 7 fctt, #®©«8«JJft#4 5 St^LT^ 

20 ;^>^4 6RWft«je>4 7 ^tfe^rffiicgsRsns©T?, ^lotesbt 
7^ ^x-^ 2 o wtrx b >ry?m±^m 3 0 ^-S-S^fCf^Sif ^> C 

25 frl<5©T, g-btfgP^" 1 4 \Zimm&5-%.Z> ZLtf£<, dtl^mift 12^DtX 

a— xfcisinrrs £ u^feftafea^T^^ax-^ 2 0 ©&§£■ m^te 

*fc<&*&©7^3LX— * 2 0©*j3®*T&Sft*»:/7>e>ir 2 3Rt)^b 



WO 2004/007932 ^^pT/JP2003/008389 

14 

^7>yt2 4 tt, EXhM>t5a tlfe^alO^ U >^ 2 1 

5 1, 2 l^tfX hW>t5 aKlt!Xh>t!>6 t^pff f-^$tl5<0T, tfX 
E©7^fal-^ 2 0, 2 0 £ft±tfBWn 4 ©«^lWMWKlEWrr 5 C £ 
^fcf^lfrRt^Bib:/ 9 2 3, 24 ®4M&, €-SJ£t?> 14a 

mmmv^yz?* 23,2 4©WK*^ffit!>i 4&t-vxm±vfffiti 

4 K3ttMKearr« £ 7^5P:zX-^ 2 0 03 >A°^ Mtfc^#b 

*;Ht^RtfBlb:/7>S^2 3, 2 4 0^It, £ffil£>14a©FWR 

1 3 1 3 Cfc^*r*56WOS2^IJfifafcOViTBi^-r5. 

»«*n*JB 1 * a 1 1 6 Rt^sg 2 # a 1 1 7 \z, n±mm 1 1 4*«*«±wr 
20 ®MAfr t>m±.vftiLmB^mwrtz> t%nwzwcbm\zmRTz>&5 \zm%>§m 

116a, 117a*MtfcWt«, tW»E««i:ra»©«l*T*0. HI 
3A~®13C4», M^M^t^^T^^fc^, hG^»!|0#TO^^^ 
1 0 0*inl*bfc#flB^£ttbT, ^<»BJ£#»§-rS, 
-0DH2H»JT«, 116, 117 CD-HRiJ®£#4® 116a, 117 

25 atvttz\tx\ mmffimz&vx, ^aih, ii7©»»w 

t), JS-hlffflfttl 1 4CDfH»Xhn— ^Afl6WJ»PU 16, 11 

7<7D]I@116b, 117b £ £fclfc«>5&*, tfXb>T^l 

o sb^^^aH^a^-er^g^^^iiv^^fe, Ba*b;&:UT* 
^x.2L~?\z&v) , m±vfWtf i 1 4fc«±tf(MB^©ii«W3&##-rnti, #4 
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1116a, 117 afflSCU 7 hfPffllCJ;0 W b>7'53' 1 0 5 bSSfflt 

{^44 ;v#>^4 6 \zmmv, mmmvim* 4 &m®#> 4 1 
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1. 3>DyF (7) &CtfXb>fc!> (6) ^LTie$tl5lfXhW>t 
(5 a) £, ^©HXhW>t (5a) (D^tC^lRlfc(D^m«lWtg^ilc'& 
5 LT^S^iii (4 a) £l&i:i*&^£>, flufBtfXhW>^ (5 a) WD 

©{Sffi^jt^s (D xxsmm. (4 a) wooiSffiiiit^g m) m&&mi< 
#§tfxb>r^^ (5b, 105b) £, £n£>exhw>^Rtfy^ 

(5 a, 5b) P^C^$tlTHXh>T^^ (5 b, 10 5b) <D&&MI£$L 

m (D ^^a^^-r^^^f^B (a) ms, tfxh>7^ (5b, 

10 10 5b) ZUbKMIttm (H) fc«Jfr^S±TOfi (B) P^tfXhW > 
«t^T^^ (5 a, 5 b) (^Ifi^D^lHll&b, J.O^(Z>#fift_Ltfftg (A) 
Tteg^^fc^tfXhXr^ (5b, 10 5b) (Dm&m&im (L) 

rmffisaijt^g (h) ^w^iij^fF^r^^tfgm (14, 114) z. 

(D^±\fUU (14, 114) (;li$tl§7^fal-^ (2 0) £., WfBtT 
15 7bW>t(5a) &tftfXb>X^ (5b, 10 5b) f B 1(^t^>tlT, 
tfXb>T^ (5b, 10 5b) ©iSffi^Jfc&fflt (H) ^@^?>#i!j^iaih-r 

fcfXh>T^ (5b, 10 5b) (D^ffi^jt^M (L) 
^-T^>tfXh>T^^Xh^/1^ (18) £, £fcfufatfXhW>^ (5 
a) Wt!Xh>TC7^ (5b, 10 5b) mizMm^tlX, t?Xb>T^ 
20 (5 b, 10 5b) &mm\k®m. (L) fcSiJ^bfciWifrbTlfX hH> 
± (5 a) $*£tfXh>X^ (5b, 10 5b) (DmftfoftWmWi&Uit't 
§tfXh>T^^fSffiilJtfi[S#±^ (3 0a) <h§m, £ £&Cji&i3tfX h 
W>^- (5a) &tffcfXh>T^ (5b, 10 5b) Pelfcte, lfXh>7^ 
^ (5b, 10 5b) ^iftffl^llt^e (H) K3Mbfc<hiWl&bTfc?XhW 
25 (5a) &t£t!Xb>y<^ (5 b, 10 5b) <Dffltffa<Dffi$mm&mit 

t-§tfXh>-T^^^ffililit&tt^±^ (3 0 b) £12tt3£<h£#1§!t<£:-r£, 

imZ¥Xh>7V?msmikimffi±m®. (3 0 b) fufEtfXh>7^ 
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(5b, 105b) <DtemmK.m&vfcmfflQ<Di&im±m o i a) mis 

tfXh><>^ (5 a) MI2tfXh>T^^ (5 b, 10 5b) 

^ffi^git^s (h) \zmmvrct^mmmi%±m o 1 a> ^^u#sf^ 

Krtfcfi£, HS&UfcikKI (3 1a) *>&KIWr««3iMIBI^S!rrsBl«Jh 
5 «T (3 2 a) £, COllI±W (3 2 a) £±SBnti«teKftT3SK»¥- 
© (3 9) £T«fifcU *fc^l£Xh>T^^fiBQffiJt{flffl«ih^S (3 0 
a) £, tufBtfXhVT^ (5 b, 10 5b) <Dtoftmzmj$t.V1tm*\Pl<m 
2fiUki* (3 1b) t. MIBtfXbW>^ (5 a) H^f^nt, #&f2tfX h 
>7V* (5b, 10 5b) jWgJEBBJfcti* (L) te^SWfc£#fltttBt&2 0uk 
10 i(3 1 b) fc^b^fHMffli, 1^2«jh» (3 1 b) 

mMm*&Wfr&&2to±mt (32 b) E©fg2«iba5*f 02b) s 

3. M^2fcfBmcDrtmMOffi^JtBj^«fc43V^T, 

15 ffl&mimtm2ffi±mt&, tm^h>^>^- (5 a) ic^njtiicw^ 
$ns¥-©i±w\- (32) <d, mm*>bnfrz%M^&i\z.nx$z>mi7-- 
a (32 a) (32b) \z&K> j en j etmi$u z.om±.vn- 

(3 2) £J£-©«l!r^© (3 9) te«fct>«»3l§:T, MfBHl^rX^2T-A 
3 2 a, 3 2 b*mVmimm2&±m (3 l a, 3 1b) teSSLfcfl^SU- 
20 ££5fcUr c ;i<h£#f!(£T&, F*3«IW©JE*gJi:^^e. 

4. »^3^iam©«^MCDffi^JtpI^S(C*5V^T, 

t&IBKKl^g: (3 9) Wmmim^m27-A3 2 a, 3 2 b©-^*f 
J^^^ih^ (3 1a, 3 1b) h<D%&W*\zmt?&m}te*k (3 4) 
mmm (4 6) ^e>©tftffiSSttXl9l3^1R^2T-A3 2 a, 3 2 b0i 
25 ;££MJ&T£miUfl (3 1a, 3 1b) t<D^^lRjfc#BEL#S?ftJEEtfX h > 

(3 8) tremm^*iz.£.&mk£.Tz>, ftmffim<DEm#,*smmm 9 
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